
POLARHATION OF LYMAN-(x RADIATION I:ROM  ATOh41C  lIYDROGEN
EXC1”I’13D  BY ELECTRON IMPAC1’ FROM THRIIJ IOLD TO 2000cV

G.K. James, J.A. Slcvin~,  1). I)z,icz.ek’,  J.M. Ajello  and J.W. Mc~onkcyq

Jet Propulsion laboratory, f2alifon~ia  Iastitutc  of ‘Jkchnology,  Pasadena, CA 91109, USA
# Dcpartmcnl  of Expcrimcmtal  Physics, St Patrick’s ~ollcge,  Maynooth, Co Kildare, Ireland.

* Institule  of Physics, Nicholm Copernicus University, Torun, Poland.
‘1 Department of l%ysics, University of Windsor, Windsor, Ontario, Canada, N9B 3P4

Polarization of atomic line radiation has been
of general interest since its early discovery in the
7.ccman  Effect and polarization data yield
valuable infonna[ion on lotal  cross seclions  for
magnclic  sublevel excitation of optically allowed
transitions. Polarkation  mc,asurements  in the
vacuum ultraviolet (VUV) present particular
difficulties for experimcntalisls  because the
absence of suitable bircfril)gcnt transmitting
matcrirds  requires use of reflection devices which
generally have low reflection coefficients.
~hwirot and S1cvinl and Uhrig et al 2 desaibe
these problems in some detail,

Much of the available polarization data have
been obtained by the Windsor group and refer to
the rare g,ascs and various molecules (see for
example 1 Iammond  et U1.3 ). ‘Ihe only serious
experimental study of d]e polarization of Lyman-
a mdiation from electron impact excitation of
atomic hydrogen was carricxt  out by Ott et al 4

using a l-i]: rcftector  and an oxygen filter  aml
iodine vapor photon counter to isolate and deteet
t h e  l.yman-a mdiation. This experimental
technique can be affected by the lack of precision
in the wavelength dctinilion  and possible
temporal deterioration in the 1.iF reflector due to
the instability y of this material.

W c  rcporl new mcmurcments  for  the
polarization of I.yman-a radiation from the by
of atomic hydrogen excited by electron impact
from threshold to 2000 cV. Atomic hydrogen is
generated by an intense discharge source WI a
Vuv monochromator provides aecumte
wavelength selection, a factor which is critical in
quantifying the molecular contribution to the
observed 1.yman-a signal. l’olari7ation  i s
mcasumd using a quartz rcftection  linear
polarization  analyzer (with a high transmittance

and polarizancc)  mounted after the exit slit  of the
monochromator. Oricutation of the
monochromator  is such that the plane dcfmcxf  by
its entranee slit and optic axis is at 45° to the
clcctmn  beam axis. ‘l’his removes any
polari~ation effects that may be induced by the
monochmrnator and detector syslcms.  “Ilc data
we ot lain corrmpond to the integrated Stokes
parameter S, defined as

s, : [ I (0°) - I (90°) ] / [1 (0°) + 1 (9091

where I (0”) and 1 (90”) are the photon intensities
obsemed  at 90° to the electron beam axis with
electric vector parallel or pcrpentlculrir  to the
beam, respectively,

We will present &~ta obtained with both
electrostatic and magnetic electron guns. Our data
will be CO1npafCd  with all available theories.
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